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(57) Abstract: An immune stimulant oligonucleotide represented by the general formula 5' -Gm-GACGATCGTC-Gn-3' 

or 5' -Gm-CACGATCGTG-Gn-3' (wherein m and n independently represent each an integer of from 1 to 9, provided that 
m+n=10) and comprising one of the following base sequences: GGACGATCGTCGGGGGGGGG (SEQ ID NO:l), GGGAC- 
GATCGTCGGGGGGGG (SEQ ID NO:2), GGGGACGATCGTCGGGGGGG (SEQ ID NO:3), GGGGGGGACGATCGTCGGGG 
(SEQ ID NO:4), GGGGGGGGACGATCGTCGGG (SEQ ID NO:5), GGGGGGGGGACGATCGTCGG (SEQ ID NO:6), 
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GGGGGGGGGGACGATCGTCG (SEQ ID NO:7) and GGGGGGGGGCACGATCGTGG (SEQ ID NO:8). 

(57) — *S5e5' -Gm-GACGATCGTC-Gn-3' Xfi5' -Gm-CACGATCGTG-Gn-3' (5**. mRlf n It-^tl^e^^ii 

±l(C 1 9 (7)Sifc-efc y , LTm+ n =10-efc^) XTs^^tl. T IB IB^iJ : GGACGATCGTCGGGGGGGGG 
(iB^lJ»# : 1 ) . GGGACGATCGTCGGGGGGGG (IB^lJ*-^ : 2) , GGGGACGATCGTCGGGGGGG (IB^lJ 
S-^ : 3) . GGGGGGGACGATCGTCGGGG CIB^JS"^ : 4) . GGGGGGGGACGATCGTCGGG (IB^lJS-^ : 
5) , GGGGGGGGGACGATCGTCGG (IB^lJ*-^ : 6) , GGGGGGGGGGACGATCGTCG (IB^lJS-^ : 7) , 
GGGGGGGGGCACGATCGTGG (IB^J*-^ : 8) (DlBJtDb^*^ t> JlE-5ftS[*ljat:j- U =r5^ ^7 U;!-^' Ko 
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m m m 

■^^mn.. ^^(DCpG mkTi^^ir ^ ^ :y ^ — y z,^ vt :yT /uy r (I 
^ vir^f- K © IB ^(1 M 1" S ^3 © "C? 5 o 

5' -CpG-3' ) ^^t^lW^(Om.mmM (CpG DNA) «Toll-Like Rece 
ptor 9 (TLR9) icmm ^ tbX m%m^ <^:^m^ ^^Bit V . Thl:^ 
^H^S^SI^t"^ o ^ (OWtlt<D}^^f^^ Tokunaga/Yamamoto b J: 
-5, BCG<DJ)Nkm^^^^ 1 > ^ — y (IFN) (DM^t^tli^ 

(Tokunaga T. ,et al. J. Natl. Cancer. Inst. 72 : 955-62(198 

4)) Km^m-r^o 

^MS<^i^V^/^° V > V'P — ASCpG DNA^m^ Vfc (Yamamoto S. , 
et al. J. Immunol. 148:4072-6(1992)) , (D ^ V^ < o y?)^ (D i^Vl^ — 

^(^4tS;^sgag $ ;fufc5' -PuPuCpGPyPy-3' ^ BliJiSlgtt'ft: ^ 

^ UTKrieg^) (Krieg AM. , et al. Nature. 374 : 546-9 ( 1995 

)) J: 19 #^$ttfCo :fe^fJ^?S'l!i^^i-CpG DNAidf^mte: 
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^ihM. ^(Dm^Mi^:k^^\^tl^ (Verthelyi D. , et al. Trends 
Immunol. 24:519-22(2003)) o 

XNK|HJ3^^^t4fIii-^:^SSB^0^-oV^T : TokunagaX Yamamo 

o 30ift;S:^S5' -ACCGATNNNNNNGCCGGTGACGGCACCACG-3' (Nf^^SS^ 

— J>,mTk^ tii-f- ^ t Ti^M^ t ^ K-fc (Yamamoto S. , et al. J. Imm 
unol. 148:4072-6(1992)) „ 

Krieg6> f*-^ t> ::^B-^JiS^'[4'fk^^— 7PuPuCpGPyPy(#Jc:GACGTT>aS 

mti hm^^i/Lmi'f m h ^ ^-^^ h . mmm<Dmf^^tK t^x 

^ (O ^ f- — y V ^'Kt^— AiB^J^^Si^J.^ 
«/=eV^^#;^fc (Krieg AM., et al. Nature. 374 : 546-9(1995) ; Ba 
lias ZK. , et al. J. Immunol. 157 : 1840-5 ( 1996) ) » Boggs??}*, Cp 

-f . CpG^Htp#^OitS i Wl: IB ^J*5 J: 0^:^-/1^ 'fli-l^p^ ^ 
/l^'fli^cDj^fpJ^^^OSCpG DNA©NK|fflJ|g?&t4^li ^^^t-S i:#^UT 
V"* 5 (Boggs RL. , et al. Antisense & Nucleic Acid Drug Develo 
pment7:461-71(1997)) o M ^ «\ CpG DNA ^ ^ — {li § ^ NKlffl 

*fc. :7 0CpG^^ 5^7^{bf S ^NK?S-'|4«ffiT-t-S o 

fcfdU. :7 IB^Uc: j; o T ttCpG^ ;^ ^ 71^ 'f t; b T t4 

;^s^fcttTV^5;li:^>feSo -<^^#^ CpG DNAO T O h 
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fett/Cii'f^ffl <^ ^ CpG DNAfi, ^(D^^—yi)^^<^) ly Y n — 
uPuCpGPyPyfeiPS^ $ tlz-f . #M ^/^'fb CpG^ 4" 'i>(C <D i^l-ilU^ # ^ 
(Di^SiS^J UT 6 "t?^^ $ tl/T S r i ^ . CpG DNAfcl 

^(J *5 J; t>' ^ J: o T «|g ^ tb 5 i« J; o T ^ 

;^ NKlffl CpG DNAt^^^Stf § ?gf4^k $ :h/ 5 ^> ^ 7)^ 5 
: Yamamoto . CpG DNAfcl j: § Nffitt /CjI . mMWhk^(DU 
^\C^^ $ tt/cType- I IFN^^ UTV^5ri!^^Ufc (Yamamo 

to S. , et al. J. Immunol. 148:4072-6(1992)) „ Klinman^^f*, Cp 
G DNA-eSI#$ti.'5-^?>;^l$lHJ3S<^IFN-v ^^IfflJSS 5 
^(DIFN- Y ^rfet*IL-12^#:-t?|?ajh $:^^Sri:^#^U•rv^5 
(Klinman DM., et al. Proc. Natl. Acad. Sci. USA. 93 : 2879-83( 
1996)) o Halpernbf*. Iffl^DNA-^CpG DNA;^^^^/-^ 7 r — 
^fljm bTIL-12>^TNF-o! <Dm^^il# ^O^^, ##*»J3fe 

IFN- y $ tT. S ^ b /c (Halpern MD. , etal. Cell 

ular Immunol. 167:72-8(1996)) „ 

Ballas?5«. NKMJi^{iIL-12. IFN-ot//?. Jg. t>*TNF- a O T T' 
CpG DNAf^H;^;: UTNK?flt4;0S;7t3if ^ - ^ bfCo Chace^%NK|B 

m(o^^\\:.\%'^ ^ viy T — >^fe#'l4-t? i9 > NWJ3a}iIL-12-T??&ft 
{t:$:h.§ ^^MDNA{^^i-5SJ^tt^^# U-CIFN-v ifrg$ 
tt§i!^^UTV^§ (Ballas ZK. , et al. J. Immunol. 157 : 1840-5( 
1996)) o r 6> J: i9 s Wi'\ki\:.^t\^X\^fi:\^^ ^ :^mMm^^ 

pG DNAJclSj^^T't V^;OS, CpG DNAfU^^^/ iJ^ :7 r - * 
5fei-5f--r h ;^-f vcDfiJM^gi-t S ^ i^t^'ft: ^ tt. CpG DNAHj|;:t4 

CpG DNAfc: J; § hNK;|fflJ}S<^?^tt'ft: : CpG DNAO'ftffl f*-? >^ <^ 
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d^u. BCG Dm(Dm±^&^^^iffimmmBi^i9so^i%i<im.^^ti 

T*5^), in vivo S-tN'in vi troV^ T © 5^ fcl *5 V^ T ^5 NK^Sft /uiiS 
-rSo ^ h^^l^ ikm^^t (PBMC) f*. CpG DNAf IJ ^ }C J: o T I 

FN-a-^IL-12, IL-18Srm^U. IL-12fljm UTIFN- 7 M^^O^^ 
#$tt§ (Bohle B. , et al. Eur. J. Immunol. 29 : 2344-53(1999) 

) o :itbh(D'^W:i'i. t h }i*5v^T % ^ X ^ m-^mm^ 

rj7 ;^ ^ ^fj: o TV^ 5 ^ Sl^ U/Co 111^ x 'J7 ;^ }^ 43 v^ T 
§ $ tl.T V^ ^PuPuCpGPyPyMCpG DNA© 9 , B|H^^?§ 

'[^'ftii- 5 #1643 (gagaacgctcgaccttcgat) , IFN- y ^ il -5 #161 
8 (tccatgacgttcctgatgct) , NKlH Ji^ ^ ?g '14 'ft; i" § T ^ -fe: DNA 
#1758 (tctcccagcgtgcgccat) , h B|H ^ IS'l^'fb "f' 5 #2105 

(ttgcttccatcttcctcgtc) (COV^TIFN-y M ^ ^ =^ (31 NKlffl JIS 60 ^ 
m^h^^n'Lfcii^. V^-rtl/(DiB^J Ufc hNK (CD56") J^fflJiS 

^^•trBCG^fi Sr=3— Kf ScDNAO 5 ^^(D 6 ^;ftCpG/^ y ^ 
Ki=— A (NNNNNN) ^■^tp30^ftDNA (Iho S. , et al. J. I 
mmunol. 163:3642-52(1999)). accgatNNNNNNgccggtgacggcaccacg, 
10«^^:ov^T^l^f bfc i: i a . ^ (D 0 t> 7® IFN- v SI #^§'14 ^ ^ 

7aacgctiaacgtc^, t h NKlffl ?g 'l^'fli b CpG DNA(D=S 
:S:S3^!j {vl#A L- T ^ accgat aacgctg ccggtgacggcaccacgj: accgat aacg 
tc.gccggtgacggcaccacg (T ^ ^ 9 4 > ^-f-Ml^i ^ W A) ^"n^ 
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V^ni^fc^^. mBi'iM^ hi^^^-^^-^fCo ^(D:zt-^^h. CpG DNA 

Vt^V, 1^ — IB ^ij *5 V^ T ^> IFN- y 0 ^ » Vi' — mx-'^mV. 
^jiSH^y iy^AM^^ h-^fcCD^V. V^accgatcKatc£.gccggt 
gacggcaccacgJcoV^T. T ^ — ^ ^ i^K — A |F|5 CGATCG 

(DmMK^tl^^i^l2m<7^G^HlJ\i V (gl2CGA) i^tiVfc, G^#;tJP 
bfcaS y G«lfflJ}S^fP'l4 305i^V^ p ;tDNAC9i«^«3t ^S^'fk 

$ -1^ 5 e> -t? 5 o ^3 9 . G#:(jn fc: 19 CGATCG© ifn- yWm 

« _h # U fc o $ ?S V^ ?§t4 ^ :f -r § SB & ^ i6 -C ^ U fc i 
^5. gl2CGA(D^^° y >- K - At|5^10i^S{C^m#S ftiJ^OQ-?: 
tu-etb(^10^C»G^#*q Vfc^^SOm<DglOGkCGk (GGGGGGGGGGGACGA 
TCGTCGGGGGGGGGG) X V ^M^^ f^^^ W ^ h tlfc o 

G10GACGA}*1999¥^^^^$ tLTV^fc b h NK^ffl Jig tg-'l^'fb MS ^!l Jfe 

l-i^'l^^t^fh^ tm^^CpG DNAM J^^ ^ ^ i- . G10GACGA{c: j; § IF 
N- y O it # . ^ IFN- a H #NK|fflJ^ S^i^-T h :h 4 > ^ ^ 

UJfeV^OT% t hNKJ^HJlSf^CpG DNAf^SJlS-T S ^ 
#x.TV^§ i:#;t^*^§o GlOGACGAfc: J; V) $ t^fc IFN- v f*:^ — 
h iJ' ^^SJSf- J: !9 NK^Stt^/Lii CD69, HLA-ABC(D^5i 

h NKlBJlScDCpG DNASJ^;;t4 : ISf^-fk ^ fcNKlffl JIS . 
$ t^TV^/.^ V^NK^fflJ!&^C^:fc-<-CCpG DNAHJS'l4i0^i^V^ (Iho S. , e 
t al. J. Immunol. 163:3642-52(1999)) o ^itbft. # fij M NKlH JiS "T? 
fiCpG DNAI/-fe7°^— t?fe5TLR9<D^^;^S||v^r t ^— iScUTVN^ 
(Krug A., et al. J. Immunol. 31 : 2154-63(2001)) „ V ^> V . NKlffl 
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oTCpG DNAS;^;:'I4;5S7t:ii-r5. p« :^^XA}^^pjT?feS, ^fc. IL- 

Iho S. , et al. J. Immunol. 163:3642-52(1999)) (DX*^ CpG DNA(D 
SB^iJSiRttf^M T W M t ^ o 

t hNKlHflS >^NK|HJ3a©CpG DNAH J^^tt O ]g V^ : b hNK|fflJ!S 

T J: < t?/0^o T V^;'^V^o Ballase>(^, 5 ' - ^ 3 ' M'fill GcD ^ 1? 
7& VW,^] ^ ^ ir ^CpGy-^ V V ^ ^ (Ballas ZK. , et al. J. Immu 
nol. 157:1840-5(1996)) o V^ T ^ ft U , M 'fb U NK|H 
Jig^t hmm^(D\,^im-hWi^itX ^ fi:^^o f^o Krugb<^#2216 (K 
rug A., et al. J. Immunol. 31 :2154-63(2001)) . GACGATCGTC^ 
mir^y^^i: h NKlH^ ffi'fb U t'^ V^ « ^ ^ C> glOGACGA i Ballas/Kr 
ugbc^CpG DNA(D®V^^^. HM^tlf^^V G (DWC t ^ (D h ^ 

JJ< y G^W:i:iB^i]{c: %o#N^f|jMCpG/N° y K - A "T? >b gggggg 
ggggggaacgttggggggggggggCD J; 5 {^?St4(^ V^ ^> <D ^ 5 (Iho S. 

, et al. J. Immunol. 163:3642-52(1999)) o 

*5V^T^5CpG DNA{2:^i-SH:iStt:d5^ t h • ^V^n'Vv^- • ih/vPsI 

m 5 r i: /JS o * ;?)^ b . ?a^^T?ttCpG DNAS ft a ^ 
fe§ i:©:^ i/-fei/i^J?5.;5S;ffpj:JXXV>§ (Hartmann G. , et al. J. I 
mmunol. 164:1617-24(2000)) o ^ ^ i^l CpG DNAgB^J {cl IfflJlSjei^ft 
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-5 ^ ^ ^ ^5 o T # T S (Verthelyi D. , et al. Tre 

nds Immunol. 24:519-22(2003)) o 

CpG mk(DmJ^\^M^ 72-^ tlhR9K X : ftjfft^WS^t?, Cp 

G DNA{*TLR9(D ]) >■ '\^^ '^^ h ^ ^ t m h K ^ tlTz. (Hemmi H. ,et 
al. Nature408:740-5(2000)) o * ^1 ® J: 5 1? . Cp 

7^^ , CpG DNAfi :r.iy K — ^ TLR9 t^icm^ir^:! tTi^M^^n 
T V^ 5 o o CpG DNA(* ^ :/ Kf'-l' h — ^ X !9 ^^BJiSt^ii^i !9 
ji^tv. ^ K AJ^fc#:ii-r STLR9fc J; V) ^ ti ^ t ^ ^ h 

T V^ § o CpG DNA;OS ^ ^ t" ^ ^ K — A "T? flj ^ (^9 

{^fp^^tt § ^ t T^i^i^^m-Vh^o CpG DNA;5S|fflJ3a{^Si i9 ii^ttTTLR 

9{cmii ^n^mn. ^x t5TLR9T^i(^ ^^-i-^i^BrnK i-i^m^^f- 

o 

CpG mk(D-y 7V^m : CpG DNAc^lfflJi^ rtS? «9 {*CpG^^#^ 
6^ t> 5 ^ TLR9f;i J: § ^^si:^^ ^ v^ fc 5 iiS 

}*CpG#m6^-^^fe§o TLR9^?^ < ^iii-§;lffljiS}* h * |g jfiL "T? ± 
\^^MM'^l^'KMMm.M'^W^ (plasmacytoid dendritic cells:PD 
C) "t? § (Hornung V. , et al. J. Immunol. 168 : 4531-7 (2002 ) ) o 
CpG DNAflJ^B|ffl|^^c::^V^-C «p38i: JNK(D?S-ttjL;;dS^^^};i#-VNHf ^ fcl 

iifS (Hartmann G. , et al. J. Immunol. 164:944-52(2000)) o 

PDCT?{t . CpG DNAJ* ^ ^ Ki^-r h — i^;=^J-<to-C]^if952i^tl.§^ 
^ (c: j; TLR9{c:^ii$ tb. p38 MAPK(D?&tt>fb ^ % fc o i^V^TST 
AT 1 y $ STAT2. IRF-9 * ISGF3^ ff^^i" 5 o - 

(^1 o TIRF-7jt'fK^<^^^;d5/L3fi Srfc § tbfcIRF-7;0SIFN-Q! m 

7 



wo 2005/083076 



PCT/JP2005/003693 



^thtclFn-a 4— K/^ y ^ bTJAK-STAT^g&^flJM-r^ :l h \^ 

y) i^^(Dl¥^- a ti^M^^f\^^ (Takauji R. , et al. J. Leukoc. 
Biol. 72:1011-1019(2002)) „ 

y G#^)n^^° y >'Ki^ — acpg dnaosm'!* : cpg dna}^, cpGv'^ 

N-Q! ^m^^^^S CpG DNAO cf'^l^SB^J^SyN' y K n — 

"GACGATCGTC" {;i |H JiS^SfO '14 0 1« V^ G^ U T #:&P ^ ^ ]^V^ 

— jJ^yG-^O^iC^fi-v- r> x#|HJ5a-T?«IFN-y 0 rfe # 0J f § 
(Halpern MD. , et al. Immunopharmacology 29:47-52(1995)) 

=m^Sr^x.S r irT'CpG DNA?&'[4 pgj} ^ . ^^Of--^ h :^ 4 V 
^^JRe^f-i|2*i-SCpG DNA;5S|B^-Tr^ 5 BTtg'i4^:^UTV^§o ^ 
1^. ^ ]) GHI^U^^ y ^ K — i^CpG DNA^iPBMC}C*5V^TIFN-a ^IFN- 

y m^^m<m^-t^T!>^. iL-i2-^iL-6}^fi#u?ievNo rcoia^jf^ 

^ (D^com^XT)^ fc A<5^ 7"::^- y =f i :i t\^f£ ^ . Kura 

moto/Iho fe> :d^l992^ (Kuramoto E. , et al. Jpn. J. Cancer Res. 83:1 
128-31(1992)) il999^tC#^U/cG10GACGA{*r 7'}C-^*;h. 

S o 

h t ^i-£tix^ «9 . CpG Bm(Dms^p^'m ^ T^-^^m^^"^^ o 
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y G^#A bfcCpG y ^ F — ADNA}*IFN-a^CXCL10^ 

^t?^:^(D^gv^Thl:fe^f|Jm?g'l4^^-t-s ^N^fpMo^K y G#^)B^^° y 

:x K 1=^ — ACpG DNA^H^i-S yOsm^Trfc ^ o 
#fF5:mi : ^Jkm^f^^i^m (A) 2002-510644 
#l^3i:i^2 : (A) 2002-517156 

l^^^f^lXS^ 1 : Tokunaga T. ,et al. J. Natl. Cancer, Inst. 7 
2:955-62(1984) 

##fF:^i^2 : Yamamoto S. , et al. J. Immunol. 148 : 4072-6( 
1992) 

##yF:^i^3 : Krieg AM., et al. Nature. 374: 546-9(1995) 
##W3ti^4 : Verthelyi D. , et al. Trends Immunol. 24 : 51 

9-22(2003) 

##f^3ti^5 : Ballas ZK. , et al. J. Immunol. 157:1840-5(19 

96) 

^^f^'XW. 6 : Boggs RL. , et al. Antisense & Nucleic Acid 
Drug Development7:461-71(1997) 

#^#fF:S:i^7 : Klinman DM. , et al. Proc. Natl. Acad. Sci. 
USA. 93:2879-83(1996) 

i^^f^'XWi^ : Halpern MD. , et al. Cellular Immunol. 167 : 7 
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2-8(1996) 

W^Wf:SCM.9 : Bohle B. , et al. Eur. J. Immunol. 29 : 2344-5 
3(1999) 

##fF:S:ifel 0 : Iho S. , et al. J. Immunol. 163 : 3642-52(19 

99) 

##fF3ti^l 1 : Krug A., et al. J. Immunol. 31 : 2154-63(200 

1) 

##fF:$tS^ 1 2 : Hornung V., et al. J. Immunol. 168 : 4531-7 ( 
2002) 

^P^ffXWi 1 3 : Hartmann G. , et al. J. Immunol. 164 : 1617- 
24(2000) 

##fF3tFl^l 4 : Hemmi H. ,et al. Nature408 : 740-5(2000) 
^^WWFXM:! 5 : Hartmann G. , et al. J. Immunol. 164 : 944-5 
2(2000) 

##fF:^i^l 6 : Takauji R. , et al. J. Leukoc. Biol. 72:10 
11-1019(2002) 

##f^l5rS^ 1 7 : Halpern MD. , et al. Immunopharmacology 2 
9:47-52(1995) 

8 : Kuramoto E. , et al. Jpn. J. Cancer Res. 8 

3:1128-31(1992) 
^ © Ifl ^ 
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Gm-GACGATCGTC-Gn-3' (in=l~3, n=9~ 7^ tJ^^m=7~ 9, n=3~l, m + 

]) \y^=f- Km^i^:^^. ^^ts-^i^ IFN- a ^ 5 :l h 

^ffiUfCo ^(Ofi:'A>-X--h^K. G9-GACGATCGTC-G1^G1-GACGATCGTC- 
G9Mt>*{3:G9-CACGATCGTG-Gl;5S^ 5^;^ IFN- a ^^i" § r h 

^ ^ m u /^c o 

'f-^-^ — (D^^m^^^^))>'V^—J>sUm (5' -GACG 
ATCGTC-3' ) ^S:^^^*^ i -r ^CpG DNAfJlMbT. lOM * "T? O ^jg 

^'iS ^ y G^CpG DNA0 5' ^^IlXI?,' A^i- ^ ^ h \^ 

CpG DNA(^ SB ^ ^ ttl U fc o 

t: h (^:JoV^T PDCfs: J: § IFN-a ^ IP-lOO ^ ^ Thl:fe ^ M j^iC 
©^i7feoTV^■5ii:;5S^I^$tVTV^§o CpG DNAf^P 

DC{e:p38 MAPrett'ft^ r U . ^ O IFN- a ^ IP-10;6S $ 
§ r ^ ^ ^ m b o iH^i^l- {;i U fc IFN- a f^PDCfJl :7 ^ — K^^^ 5/ 

UT ^ e> iC;^»(DIFN-a i IP-IO;^^ H ^ ^ o o T > CpG DNA 

f -5 i^nwkMM^(D^^ t UTjS^ t?/cev^o CpG dna ^ — -e 
fe§TLR9(*t ^5fe;fgJfiL-t?{±^}^:PDCirB^J3a^^:^^iU•rv^5>0S^ CpG 
DNAiB^U «|fflJ3SSJJ^t4;0S {9 , y G#^JP^>° P K n >- A CpG DNA 

PDC^^tpPBMCtr>^ V^TCpG DNAlg ^ MSt" S r^(^j;oT. ^KP 
GUM^-^]) :/Ko— ACpG DNA pjfg T^e 5 , PBMC^^ 

, CpG mkK X ^IFH-a (Dm^l-il?-10(Om^^^ ^ (DX. PBMC(^IF 

11 
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cpG mk^mmM^o)^^ t vfco 

l^oT. — IS^5' -Gm-GACGATCGTC-Gn-3' X{*5' -G 

m-CACGATCGTG-Gn-S' . mRV^ n It-t ^ tl ^ flB^i^ 1 9 (D 

MWC'Vh^. ^ bTm+ n =10-^fe 5 ) X^^^tl, TIBi^SSB^J : 

GGACGATCGTCGGGGGGGGG (iB^lj#-i- : 1 ) 

GGGACGATCGTCGGGGGGGG (SB^!J#-^ : 2) 

GGGGACGATCGTCGGGGGGG (iH^J#-^ : 3) 

GGGGGGGACGATCGTCGGGG (iB^O## : 4) 

GGGGGGGGACGATCGTCGGG (ia^!J#-^ : 5) 

GGGGGGGGGACGATCGTCGG (@a^J#-^ : 6) 

GGGGGGGGGGACGATCGTCG (ia^iJ#-^ : 7) 

GGGGGGGGGCACGATCGTGG (iB^y#-^ : 8) 

GGGGGGGGGGACGATCGTCG (iB^ll#-8- : 7) b ^ S y ^ W 

^:^mmw:^ }) ^ ^ ^ ^ V ^ ^ ^ t V . ^ (bi^:^mmwm 

V? ^ h -e 5 o 
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mii-±. mMm n^^^^x . 3 '■^^^^(DGi^MoWa (go-gacga-g 

Il|2f^. mMm2K^^^X. 5 '^i^^(D GH1]\i (Dm (Gm-GACGA-G 

msf*. mmm 3 i^^^^r ^ 3 '5^i4gG<D#:^ioj3:@^b. s'tN 

i^^(DGHM(Dm. (Gm-GACGA-GlO) ^ ^fi V fz.'^ ^ ^ 9 yV 

S o 

13 4}^. HJi'^J 4 i;l*5V^-C. GO-GACGA-GnOIFN-a i IL-10M;^(^ 

^@ M o v^ T ff^ b :rc ^ ^i- 7 ^ -e § o 

UlSf*. 4 ^el^3V^T. Gm-GkCGk-GO<DlFn- a t 1L-10M^(D 

|116f^. 4 V^T ^ Gm-GACGA-GIOCD IFN- a ^ IL-10^^ 

©.>feM'l4^-OV^T^f^f Ufc^:^^^-f-i5^^ ^ :7 § o 

EI 7}*. HJi-a^J 6 {c:*5V^T. IFN-a , GHM<Dm 

(Gm-GACGA-Gn) O 3?J:i: ^ ^it ff^ U M;^ ^ i^^' 7 :7 -t? 5 

o 

mSfi. ^JSM 7 ^c:*5V^-C. TNF-a (Dil^f^^i-^ . G#^jqom 
Bffi:^ (Gm-GACGA-Gn) (D ^ ^ ^tH^ fc'^ W: ^ ^ir i^f y h ^ 

o 

(Dm^i 1 ) (Gm-GACGA-Gn) (D ^ ^ Tr^ir 9 7 "t? S o 
(^PS( 2 ) (Gm-GACGA-Gn) ©^:i:^:^t- 7 "t? S o 

iai2{*. ^}fe^Jll}s:*5(t 5 . G9-GACGA-G1<D^N° y K 1= — Aia^j 

13 
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mi3it. mMmilK^n^. G9-GACGA-G1©^-? y ^ k^^— aib^j 

:if:mm (D 'b'mMX h ^ f :^ ^ ^ KGACGATCGTCfi^-^ V >- V 

^htl^ o ^oT. (GACGATCGTC) t ^ <Dm^t^KM 

*5 J: T 1/ /i^ ^J^^ > ~^fz.\^^U-^^— Y-t ^I^W.X'h'O . m 
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feSo t hSji^}^, -r^. ^^3. •^7-^. "^^^^ 

>mm\^^^^X!W\^^^Xh?> o CpG DNAfi, *fiJ^S-^(- J: o -c ^> 
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IL-1, IL-2. IL-3^^^~) . -rv^ — :7:nPt>- (IFN-Qt. IFN- 
i3 . IFN-yT^eif) ^ y ;^ cr tK^^ 3 p - ^ fij ^ H 
, G-CSF. M-CSF. GM-CSF) . :S. t/TNF- a 5 » MM T T V 

CpG DNA;0S^S^<^?§t4{b^il^i-§ ^1 t j; -o X IffiW.^ 
tb^o r o J: 5 ^^*n:M(*. * fc ;t ^ U 

< u^m^mx^j^^(Dm(D^miz:x^xmm^tim^^o «^fcf*B 
. ?L5i®. 11^5®^ m^m. '^mm. ^^-^^m. ikm.m. wm. 
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m^. u^!^<Dmmxh ^ . ^ vx ^ ^^ti^a^ 

l^v^-c. mm:^^mmRxj^mmi^mm<DiiBimi^o^^x±mvfc-:^m 
§1 1 ^vN-cMs^±i^jp ^mm(Din:m^ii^mi^xmm^th^ 

^;}^?^^v^o r i/7^=¥-^mf*. Th2M:fe^;S#t^ J;o-C^in^$tb§ 
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m^mp^. m^p^. mn. ^^m. 
^ CI 7 :ii r . \f — x^-am%K^^<'^ (Tkii^^ftM^ 

la^ijj u.. - Ki-s^m<^^^e^^^^^s.t>^aiR^{Eii-r 

18 



wo 2005/083076 



PCT/JP2005/003693 



(OmU. b < (i^Mii^lH^ (APC) -^©^i^ =1 — K-f 5 ^ 

CT. it{5^^iaiB^iJ t CpG DNAia ^11 ^ ^ tP o 
CpG DNAti. * 

r/N° y ^ K 13 -i^SB^li^J . ii^^ LfcH^SH^J ABCD 
EE' D' C B' A' O J: 5 ^ceSB^J-trfe «9 . r r "T? AiS: t>' A' . ^iM 

CpG DNAO:^S@B^Jt:i. y K - A SB^J ^^t?^. 

-efeSiS^tiSo — m^DNA;$s>^#:F^T?^^Sf-^^5^^ J: 

5 f-s ©CpG DNAO — y K n - A@B^!J i § ^ ^ fci 
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5o ^m^^^x. :^=¥y i/T--€^:r.y wr — if ^^^^ 

Vfc^i$ii^'V<D'^Mi^M bTB'|4^^#i-'5 r i J; o T. CpG DN 

(CpG DNA^^fi^fcf^^mM^#:^ce if ) -e^6^lBJ§a (M^f^PDC) \^ 
V^^-^^j^§^*. ^p. m& (^T. ^F^. jai^p^. «^^F^ 

CpG DNAO r^^»J hl-t, ^m^^^^ (IFN-a i -f-S f- 

o ^-^^tbSCpG DNA(DW^»«. iS-^ ^ 

?:&CpG DNAf^, GGACGATCGTCGGGGGGGGG (ga^J## : 
1) , GGGACGATCGTCGGGGGGGG (Sa^J#-^ : 2) , GGGGACGATCGTCGGG 
GGGG (@3^J#-^ : 3) . GGGGGGGACGATCGTCGGGG (aa^J#-^ : 4) . 
GGGGGGGGACGATCGTCGGG (iH^J## : 5) . GGGGGGGGGACGATCGTCGG ( 
fg^lJH-^ : 6) . GGGGGGGGGGACGATCGTCG (iB^J#-^ : 7) ^tJ^^GGGG 
GGGGGCACGATCGTGG (iB^J#-i- : 8) (D mtit^t^ ^ ^W.MWi-^ 
^ iJ^ 1/ :^ ^ K # if . # GGGGGGGGGGACGATCGTCG ( SB # 
: 7 ) ^ S :t y =f ^ Ix;^^ F # tb 5 o *^PJ<^CpG DN 

A(D^^*{^, ifiL4'(7)IFN-a :S:t>'^«f-^ h :^ ^ Vft^M^bT^ 
^■fSo 1 -t-/ A/kg~1005 y A/kgcD^SHoW* 
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r /U' ;=57 y ±>^i|[ ^ . h y A it . y ^7 A it . * }i 
-^^{siji-^-^feS iI#:^fcfi?^#:o:7^ 9-. #f^^fJ. * -fe: 

7ui\^!^M^M^'r^o mm r^^yrj jg^^^:^(c:-r§fcJ6 

:h/#So :^^mi^^^^X, W>^>^=&CpG DNA}^, lo J: 19 # < (D CpG DN 
A*fc{*^jg(Dm^%-e^3t$tt#§o ?M^i^}*. VN<od^(DCpGD 
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mmi^^m vfc pbmc ^ ^ uxmr^o :t — j>> v - 

> h ^m^fcmni^A^mJhKDy^y ^ — =i~- h ^y<—=i—j]^ (Ph 

armacia) htMm iitmi.077) i<imm^. ^'h^M (1,800 rpm, 2 
0 min) ^^TJ'^V^. PBMC ( * f^' jfiL ¥ ^ffl ) ^ ^ g| U fc „ ^m^M. 
7kXm'^^10%FCS-R?mKnm |fflJ3S^SS^2~4XlO'/mL 
{clp^ UfcPBMC^48-!> :3^/H^#:7^ Ix— hfcl^au. S^itS^Cp 
G-DNAi t -h K5%C02^ — X18'--24^r^m^ U » 

mrm. m'L-^m (5,000rpm, 3 min) (il J: i9 i§ # _h » ^ HI 4X U i^c 
o r ©:^#-fc?t ^^oV^Ts IFN-a. IFN- y . IL-12, TNF- a . IL-10 
, IL-40^ft^SrELISA Kit (BioSources%h ) ^ m^^XWl^VfCo Cp 
G-DNA(i, Jf:;^ Jj^ T 5: K^^fflVNT#^ @1=Bta 

HMM 1 . 

G#:&DO:#B'f ^ #:<^^fvf (GO-GACGA-Gn) : GACGATCGTC ^ =t T — 
ix— i?' ^ ^ bT. 3' 7^igo;z^(c:GSr 1 ~10jli (n) HM\^XT 
IB (*1) (Dmm^^^l^. :Ltl^?Bm},Z.5 fiUM^Xi^mi^ftio 
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1 





IB ^IJ Bg- hB 


GACGATCGTCG 


GO-GACGA-Gl 


GACGATCGTCGG 


G0-GACGA-G2 


GACGATCGTCGGG 


G0-GACGA-G3 


GACGATCGTCGGGG 


G0-GACGA-G4 


GACGATCGTCGGGGG 


G0-GACGA-G5 


GACGATCGTCGGGGGG 


G0-GACGA-G6 


GACGATCGTCGGGGGGG 


G0-GACGA-G7 


GACGATCGTCGGGGGGGG 


G0-GACGA-G8 


GACGATCGTCGGGGGGGGG 


G0-GACGA-G9 


GACGATCGTCGGGGGGGGGG 


GO-GACGA-GIO 



5 ^Jtb/Co 3^* -XJc^ G^ilOGACGATCGTCfc IFN-a 

mmm 2 . 

GH:b\i<Dmm tmco^n (Cm-GACGA-GO) : 5' Mi^(D^KG^ 5 
~10j@ (m) #;!jpU-CTtB (^2) @B ^ -^-^ U . PEMCfcS/iM^ 







GGGGGGACGATCGTC 


G5-GACGA-G0 


GGGGGGGACGATCGTC 


G6-GACGA-G0 


GGGGGGGGACGATCGTC 


G7-GACGA-G0 


GGGGGGGGGACGATCGTC 


G8-GACGA-G0 


GGGGGGGGGGACGATCGTC 


G9-GACGA-G0 


GGGGGGGGGGGACGATCGTC 


GIO-GACGA-GO 
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mmm 3 . 

GHM(Dmpjf tm<D^n (gui-gacga-gio) : mmm 1 t 2 ^i^t^ 

^ 5 :^ i:niO(DmM^^]^V (^3) . ?BUCi<l5 uMMpLXmmi^fc 

o 





SB mmm^ 


GACGATCGTCGGGGGGGGGG 


GO-GACGA-GIO 


GGACGATCGTCGGGGGGGGGG 


Gl-GACGA-GlO 


GGGACGATCGTCGGGGGGGGGG 


G2-GACGA-G10 


GGGGACGATCGTCGGGGGGGGGG 


G3-GACGA-G10 


GGGGGACGATCGTCGGGGGGGGGG 


G4-GACGA-G10 


GGGGGGACGATCGTCGGGGGGGGGG 


G5-GACGA-G10 


GGGGGGGGGGGACGATCGTCGGGGGGGGGG 


GIO-GACGA-GIO 



# bnfc:^#±fS{c:oV^TIFN-a (D ^ ff o f^'^ ^ . m 3 (D X 

5 '^mmi^G^ 1-2 mHM-r ^fcnxiF^-amm^^^^±^\^rc 
mmm 4 . 

IFN-a t lL-10m^<Dmm : MMM 1 ~ 3 "T? ^ ft L fc @B^J J- o V^ 
INF-a ^ IL-10(^mf^aSr?|iJ^ M ^I^S U (1114 
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m^i^^m^^^ti^ (me) tc^. ee^^iB^Ji: uxt^fe* «9 0* u 

</.eV^„ GO-GACGA-GnM (1114) ^ Gm-GACGA-GOM (05) 

iZ-D\^Xi^mm-^i:^nmm^^^"Shflir'. #ic:Gm-GACGA-GOMTMi G 
HMl^ X ^lFli-am^f^B<^yL.mf)^. IL-lOcO^^trbasal leveloS 

pSmx^^ tm^fc (05) o 
^Ife^ll 5 . 

m^WCCDm^ : l ~ 3 (D^M'^M: X ^ . GACGAICGTCtCft V^ 

— lOjIig < {a 5 J: v^;05, IL-10® ^^CU ;t 5 {:i « 5 ' * ilJj M 

m.mmi^m2om7i^^Mxh<>fc (Thb^4) , 

ift V^IFN-a S^tg;^ ^^-r §CpG-DNA 





mmt^ GWc u, n) 


CpG-DNA MtM^WC 


GO-GACGATCGTC-Gn 


n = 8 ~10 


18—20 


Gm-GACGATCGTC-GO 


m= 8 ~10 


18 — 20 


Gm-GACGATCGTC-GlO 


m= 1 — 2 


21 — 22 



K 1^ — A CpG DNA(D IFN- a il P ^ U fc o 

mmm 6 . 

Gm-GACGATCGTC-Gn *3 5 IFN- a (?:>M* : 5' (DGCDWCm t 3 
'^i^(DG<DWi:n (D^tiWc^lOi^WM U Gm-GACGATGGTC-G n ( m + 
n=10) (D:tV U:t=^Vlimm (T1E^5) ^^^b. PBMC 
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ii: X MB 


G <DW. (m+n=10) 


GACGATCGTCGGGGGGGGGG 


m = 0 , n = 10 


GGACGATCGTCGGGGGGGGG 


m = 1 , n = 9 


GGGACGATCGTCGGGGGGGG 


m = 2 , n = 8 


GGGGACGATCGTCGGGGGGG 


m = 3 , n = 7 


GGGGGACGATCGTCGGGGGG 


m = 4 , n = 6 


GGGGGGACGATCGTCGGGGG 


m = 5 , n = 5 


GGGGGGGACGATCGTCGGGG 


m = 6 , n = 4 


GGGGGGGGACGATCGTCGGG 


m = 7 , n = 3 


GGGGGGGGGACGATCGTCGG 


m = 8 , n = 2 


GGGGGGGGGGACGATCGTCG 


m = 9 , n = 1 


GGGGGGGGGGGACGATCGTC 


m = 10, n = 0 



^<D^^. m=l~3 (n = 9~7) RXJ^m=6^9 (n = 4~ 
1) t?. ^^(D IFH- a (DM^-A^W^^ tlfCo m=4(n = 

6) RXfm= 5 (n = 5) "t? . IFN- a (DM ^itm V < ^fc ( 

07) 0 

Gm-GACGATCGTC-Gn *5 ft S TNF- a (DW^ : MMM 6 tmmts:^ 
^IJT'^ ^ tl/SGm-GACGA-Gn (m+n=10) O y =f ^ 1/ :^ ^ K 10 
mm (m=0~9) (3:oV^T> ?B}ACI<15 m MM mm \^fc±m^ (D 

iw-am^m^m\'^\^fc cms) » ^mm^^n ^Tw-acom^i-t 
mmm s . 

m-^tm^(Om^-^^(t>^fcmmMm<Dm^ (l) : Gui-GACGA-G n 
(m+n=10) X^ ^ fh ^ :t V =f ^ ^ :t f- O m^M^^ 

9) o •^<^^:^> m=7 (n = 3) RXfm = l (n = 9) <D^fC. 
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^i:Lm^^m- a (DM^-^^m^ hthfc. ^fvl^M^X. m = 4 (n=6 

mmm 9 . 

mMtm}i<Dmm-A^ ^^fc^m^m<Dm^ (2) ■. mmms-vm 

S U/cGm-GACGA-Gn (m+n=10) ■^^$tbS:^y=f^i^l/:^^K 
(Dmmm^^^Mi^m^^tcibK. m = 7, 8. 9 (n i^^tl^tlS, 
2, 1) ^COV^TMSl-/c (UllO) o ^(DmWz. m = 9 ( n = 1) (D :t 

JEfSH § : Gm-GACGA-Gn (m+n=10) 

X-^^ti^:t ]} ^f^iJ' 1/::*-^ KOIFN-Q! Sl^^'l!^;^^. CpG-DNAcD^S 

mmm^Rxj^mi^mmmi^isv^x if (D ^ 5 (c^^ti-f-§(D/5^^i^b< 

bfc (mil) o ^<D'^^, m=9 (n=l) OCpG-DNAfii. 

(D:tV Xy-^^ K-^^^{5t^^IFN-a^^^^$|^U^^V^0.1^tM 

y ^ K — A ;L^:^SSB^[J m : fi^ii f^l ^ U J: 5 . ^ 
'i>@a^iJGACGATCGTC(Z5M7^^S# y G^c:oV^T^W Ufc^^. 5' t^^^M 
{C9^. 3' ^i^'dUt;! 1 ^OG^#*P Uf^:G9-GACGA-Gl{3:!|[V^IFN-Q! 
# e> ^ r O J: 5 G IS « iif^ ^ij ^ § Cp 

G/^° y K — A *3 v^ T ^5 in ^ (c: M 46 b S ^ o v^ T . T 
IB (^6) }^^^-rACAACGTTGT^>?d-^{c:iiS bfc (I1I12, 13) o G# 
;!)P (^m=9(n=l), m=5(n=5), m=l(n=9), m=10 (n=10) CD 4 il !9 o /c » 
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6 







GGACGATCGTCGGGGGGGGG 


G1-GACGA-G9 


GACAACGTTGTGGGGGGGGG 


G1-ACAAC-G9 


GGGGGGACGATCGTCGGGGG 


G5-GACGA-G5 


GGGGGACAACGTTGTGGGGG 


G5-ACAAC-G5 


GGGGGGGGGGACGATCGTCG 


G9-GACGA-G1 


GGGGGGGGGACAACGTTGTG 


G9-ACAAC-G1 


GGGGGGGGGGGACGATCGTCGGGGGGGGGG 


GIO-GACGA-GIO 


GGGGGGGGGGACAACGTTGTGGGGGGGGGG 


GIO-ACAAC-GIO 



GACGATCGTC}^: G ^#ilB ±\^7^^X ^ X 0 . in=9(n= 

1) > in=l(n=9) > m=lG(n=10) > in=5 (n=5) (D M -t? ?g ft o fc 

(EI 12) o ACAACGTTGTfc G tr#ilP Ufc^-a-s j^Mir ^ mBf t ^^/C 
mcDmW^i-i GACGATCGTC t IH C ^ — o fc , t& « GAGGATCG 

TCi^ it^xm V < t :d^^^tbfc miS) o UoX. :^ V G(D 

HMi-i^-^ y ^ K t3 — ACpG DNA©i?|ffi(D /Lii f^fiH"^^ S 

. ^tt^mf- — V^ 5IH5^«^ y ^ K n - A CpG DNAc^ 

'L-mmxh ^ o 

^i^mi^mmir ^ t . mi2RXJ^13i^m-r X ^ i<l. G9-GACGA-G1^ 
t^*Gl-GACGA-G9T*«5liV^IFN-a Sl^filtt^S^a6 ^bfl. M<^IIJfe#!l8~ 

Ml^X. GiB^iJ €r#A UfcG10-ACAAC-GlGT?(i ^ IFN-a W 

m^i^l-iU^ hti^i::d^^fti:d^ (1312. HI 13) . G9-ACAAC-G1T' . 

h^^^^^ ^ UTV^5G10-GACGA-G10t HI® ^ O IFN- a 
^ tLfc (11112) o GACGATCGTC ^tf3>i>ia^ij};i 

fflV^fcm'^. G9-GACGA-Gli:Gl-GACGA-G9t?f*IFN-a U 
\^^^7!)^m^ htlfc (1312, 13) ACAACGTTGT^'^>J[>iB^J^^>^V^fc 
^-a-f-f^^ G9-ACAAC-G1 i: G1-ACAAC-G9 i PhT Jcl ^ ^ S *6 
^ o (1313) o 
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:Ltih(D^X^. MM^j^^i^-VG^HM-r ^ t . CpG DNA(D:^^fiJ 
. "t'^i^ia^O i UT5'-GACGATCGTC-3' Sr^>l UTV^ 6 * t . ff^'OiB^iJ 

mn'ufc'^xi-i^ G 9-GACGATCGTc-Gi (Dm.mm^\^^Mh^:tj ti:m^ 

^ W t- S IB o fc o 

mmmi2. 

GkCGkTCGTC(DmMM<Dmfi : M^i^. TIB (^7) iZ.^'f- X ^ 
G9-GACGA-Gl<Dy^° y K — (GACGATCGTC) (Dig^lH^J^ — 

^^J^^'fb $ ^ i: }cl J; «9 . IFN-a il^^&tt;^^ if <D X ^ i^mi^ ^ (D 

'^>^mn}^tc (I1I14) o y K - A^3t^*iit ufoi^HT'. cg 

^GCf;ig^ (GAGCATGCTC) § i ig-'K ^ U fc » * . AT^AAfJl 
am (GACGAACGTC) * AT^TTJ^ gi^ (GACGTTCGTC) UT^Jr^^fe 

(DM^^^kTib^ hTAKmt> ^ (GACGTACGTC) it ^> . :fe^ftJM?g-tt 

^fflOG^Cfc. 3'5^^!^ftiJOC^Gf3:Sife bfcSB^J (CACGATCGTG) TM* 
. MMMX i-tG9-GkCGkTCGTC-Gl t (D m ^ ir ^ -A^, 0.1~0.2 
M?tS"ef^ IFN-a ©^^^^f*30~40%(2:^gT L-fCo 
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7 



CpG mk<DmM 




CpG DNA ^ 1 juM#M 
^^tL^(D INF-ai£^» 
(pg/mL) 


GGGGGGGGGGACGATCGTCG 


(G9-GACGA-G1) 


8,060 
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<151>2004-02-27 

<160>8 

<170> 

<210>1 
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